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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the semiconductor-nonvolatile-memory transistor to which it is characterized by being the 
semiconductor-nonvolatile-memory transistor which comes to prepare a memory gate electrode on a 
semiconductor substrate through the memory insulator layer which consists of a tunnel insulator layer, a 
memory nitride, and a top oxide film, and for the aforementioned tunnel insulator layer consisting of a 
silicon nitriding oxide film containing oxygen and nitrogen, and there being many nitrogen contents near 
the interface with the aforementioned semiconductor substrate near the interface with the 
aforementioned memory nitride. 

[Claim 2] It is the semiconductor-nonvolatile-memory transistor characterized by the bird clapper from 
an oxygen rich silicon nitriding oxide film with more [ in a semiconductor-nonvolatile-memory 
transistor according to claim 1, consist of a silicon nitriding oxide film with more nitrogen contents than 
an oxygen content near the interface with the aforementioned semiconductor substrate of the 
aforementioned tunnel insulator layer, and ] oxygen content near the interface with the aforementioned 
memory nitride of this tunnel insulator layer than a nitrogen content. 

[Claim 3] It is the semiconductor-nonvolatile-memory transistor to which it is the semiconductor- 
nonvolatile-memory transistor which comes to prepare a memory gate electrode on a semiconductor 
substrate through the memory insulator layer which consists of a tunnel insulator layer, a memory 
nitride, and a top oxide film, the aforementioned tunnel insulator layer consists of a silicon nitride near 
the interface with the aforementioned semiconductor substrate, and it is characterized near the interface 
with the aforementioned memory nitride by the bird clapper from a silicon oxide. 
[Claim 4] The manufacture method of the semiconductor-nonvolatile-memory transistor characterized 
by providing the following. The process which forms a pad oxide film on the semiconductor substrate of 
the 1st conductivity type The process which forms a silicon nitride on the pad oxide film The process 
which leaves the memory device field on the aforementioned semiconductor substrate, and ********** s 
the aforementioned silicon nitride by photo etching The silicon nitride which it left to the 
aforementioned memory device field is used as an anti-oxidation mask, by selective oxidation 
processing The process which forms a field oxide film in the circumference of the aforementioned 
memory device field, and the process which removes the aforementioned silicon nitride and the 
aforementioned pad oxide film on the aforementioned semiconductor substrate, The process which 
forms a sacrifice oxide film by oxidation treatment on the aforementioned semiconductor substrate, and 
the process which removes the sacrifice oxide film, The process which forms a silicon oxide by 
oxidation treatment on the aforementioned semiconductor substrate, The process made into the silicon 
nitriding oxide film which carries out nitriding treatment of the silicon oxide, and constitutes a tunnel 
insulator layer, Furthermore, it oxidizes near the front face of the silicon nitriding oxide film which 
constitutes the tunnel insulator layer. The process which makes it an oxygen rich silicon nitriding oxide 
film with many oxygen contents near the front face of this silicon nitriding oxide film, The process 
which forms a memory nitride on the aforementioned tunnel insulator layer, and the process which 
forms the top oxide film which consists of a silicon oxide on the memory nitride, The process which 
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forms the source which consists of a high concentration impurity layer of the 2nd conductivity type, and 
a drain in the process which forms a memory gate electrode on the top oxide film, and this memory gate 
electrode in the aforementioned memory device field of the aforementioned semiconductor substrate and 
the field to adjust, The process which forms in the whole surface the insulator layer for multilayer 
interconnections which makes a diacid-ized silicon film a subject, The heat treatment process which 
activates the aforementioned high concentration impurity layer, and the process which forms a contact 
hole in the position corresponding to the aforementioned memory gate electrode, and the 
aforementioned source and the drain of the aforementioned insulator layer for multilayer 
interconnections by photo etching, respectively, The process which forms the wiring which connects 
with the aforementioned memory gate electrode, and the aforementioned source and a drain through 
each of that contact hole, respectively 

[Claim 5] In the manufacture method of a semiconductor-nonvolatile-memory transistor according to 
claim 4 It oxidizes near the front face of the silicon nitriding oxide film which constitutes the 
aforementioned tunnel insulator layer. Replace with the process which makes it an oxygen rich silicon 
nitriding oxide film with many oxygen contents near the front face of this silicon nitriding oxide film, 
and the silicon nitriding oxide film which constitutes the aforementioned tunnel insulator layer is 
processed in the nitrogen-gas-atmosphere mind containing oxygen. The manufacture method of the 
semiconductor-nonvolatile-memory transistor characterized by having the process which makes it an 
oxygen rich silicon nitriding oxide film with many oxygen contents near the front face of this silicon 
nitriding oxide film. 

[Claim 6] The manufacture method of the semiconductor-nonvolatile-memory transistor according to 
claim 4 characterized by providing the following The process which forms a silicon oxide by oxidation 
treatment on the aforementioned semiconductor substrate The process made into the silicon nitriding 
oxide film which carries out nitriding treatment of the silicon oxide, and constitutes a tunnel insulator 
layer The process which forms the silicon nitriding oxide film which constitutes a tunnel insulator layer 
by nitriding oxidation treatment in the front face of the semiconductor substrate which oxidized near the 
front face of the silicon nitriding oxide film which constitutes the tunnel insulator layer, replaced with 
the process which makes it an oxygen rich silicon nitriding oxide film with many oxygen contents near 
the front face of this silicon nitriding oxide film, and removed the aforementioned sacrifice oxide film 
The process which heat-treats the aforementioned silicon nitriding oxide film in oxygen atmosphere, and 
makes it an oxygen rich silicon nitriding oxide film with many oxygen contents near the front face of 
this silicon nitriding oxide film following it 

[Claim 7] The manufacture method of the semiconductor-nonvolatile-memory transistor according to 
claim 4 characterized by providing the following The process made into the silicon nitriding oxide film 
which carries out nitriding treatment of the aforementioned silicon oxide, and constitutes a tunnel 
insulator layer Oxygen after oxidizing near the front face of the silicon nitriding oxide film which 
constitutes the tunnel insulator layer, replacing with the process which makes it an oxygen rich silicon 
nitriding oxide film with many oxygen contents near the front face of this silicon nitriding oxide film 
and pouring nitrogen ion into the aforementioned silicon oxide 

[Claim 8] The manufacture method of a semiconductor-nonvolatile-memory transistor of carrying out 
having the process which oxidizes near the front face of the silicon nitriding oxide film which 
constitutes the aforementioned tunnel insulator layer in the manufacture method of a semiconductor- 
nonvolatile-memory transistor according to claim 4, replaces with the process which makes it an oxygen 
rich silicon nitriding oxide film with many oxygen contents near the front face of this silicon nitriding 
oxide film, forms a thin film silicon oxide in the front face of the silicon nitriding oxide film which 
constitutes the aforementioned tunnel insulator layer according to a CVD process, and makes a part [ the 
aforementioned tunnel insulator layer ] as the feature. 
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ft «t "5 *n -> 3 >3ftSSHfcBI 3^40 
> * V fiftK 5 t 0*HJ£«iiH*^ 4a , a3|f ^ 4 

*u -»*«KJ:«MONosa^*flora»tt>* 

o n o s j,^ 9 

mwm<o «t ^ »: > h > * jumm 31*, 1 

[0 0 4 0] ±awitisjBjRiiN-f- + */uaiti^ 

^^i:(5]CT-*-S 0 f LT, Nft7WHM0NOSI 
5+*»^»»LfciE7L*'*i»#a6«[t|^a t » t ,; < < L 

[0 0 4 1] cam^ttoitiftjgjs : a ! ^ H j 6] ° 0 

*\ Hi C/TL^MONOSI^i|^j|% tt> ^ y h 
^>->*^^o«iS*ffi»=ov»T, H2-Hl6kBir 
lo " CRHt *« 112 -Hi 614, BlI^LtMON 

[0 0 4 2] H2K^ri^lC, *«£!^P 

Sfcfrfcv*, iy S 3 0 nmO-ttfCv-y 

KBMfcl2 1 ^ffiti^tfCMtio 
[0 0 4 3] o?| :> KBttK2 l±©£jH 

K. ^d^>5> (SiH 2 Cl 2 ) t7>*_7(N 
Hs) «^^fflv>r, i&«7 4 0i:fCVDSi;j:o 
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[0 0 4 4] *LT\ H3K^1-X9tc, £05>>; 3 > 

-;u K«*S-BBDi-4 «t ^ tz. 7tH,.^l>5i S-^ 
[0 0 4 5] fOft, Z\<7)7 * b U->'X h 5 1 tx,f 

1-4. ;o->'j3>^ K - R2 2( )i 7f>/ 

SF«+CHF 3 +HeWil^tjanTK?'fx 
Lxm^tzy* h Up* h 5 1 *. 

[0 0 4 6] o r tc. 1 it x v>< y b-ttitm 

2 lo^tg XT-fflttajaBa 7 ■< - Kflltt* , •> 

KJK2 2^itKfk^^^(CLTKiti- 
4„ £*>vifc*>4aiRBtffcjag»-.fc i), i5(:,TtJ:-) 
^^-^K|*:7^-;i,K^(; i 2 H00 nmO 

fcf-c, issioo ocrBtfkiaa*fi : *do 

[0 0 4 7] -f- LT, 1 8 OrtCSD^L/j^K (H 3 
PO4) S-fflv^T, •✓'J3>t-f F 9 >f Kj|2 2fcfti 
U S<bK, 7 J: HBMfc*t2 1 *i 

IS6»ii<t?,oie^J:oT, v'j 
KK2 2 Kiftf k« 2 1 *R*Lfc 



[0048] oru. ^fcaxtoa^^-psjffc 

O^ffitJgfig L, i co«ittKf(:^ 23*77» 

[0 0 4 9] -r^fc*,. i -5 KjfiiRggffc&SKJ: 

l 5^S-«iffl^7^-;UKKYt^2$r^1-4^-g-, 
WtMItCv-JavtO^ KR2 2*«J«f 4 

®fi6-*-4. -e-^A, j*y h-mm2 1 t*mi*&gLi 

fbM2 3<7)ffMt|^i«-^f^-5o 

[0 0 5 0] ogr»c, RXtajftoiiR^flt^-eaMfc 

«>J";3>»ft|(2 4i, S«9 5 0tW7>t-7 
so (NH 3 ) »HA«t>-Cflft&a*fT4«.», H9»c*1-j: 



(7) 



ftffiW- 10 -3 2 1 7 4 0 
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[0 0 5 1] fiS9 0 0t(O0. 2 

^•f - j: -9 ic, v >; n vaftKftR 3 <otmi~&m m ? *■ 

v-j 3>aft»ftR4 iMf&L. ->'J a vifkSlffcHI3 

t $5?? 'J ^ fy'jn vafb&fblg 4tH«:4hV** 

[0 0 5 2] £o**«***a-trax#ffl* , t , «>« ! g 

Cil), b v*.;v«f|kR3 1 t±#if#»1£ 1 «iJT-(±^» 

»>ajite , **a f £v»5"; = >aftBHfcR3 1 

U fc*Lfcv»h 3 io±i 

iia«^**o^«rv»«*y = >a-ffc»fbiu 

[0 0 5 3] o?i:0 1 1 U^-T J: -5 b 
«*R3 l±*«-tr&HJwCVDftCJ:i). fift'/'Ja 

>-ffi|j&> l bfc£^ , .>afbR5 £ 9 nmSS<Olf $-CU)£ 

;io.**»jattai5 0JBisi4, ^d^^ 

(S i H 2 C 1 2) t7^t-7 (NHs) nif^m^ 
T, iSS7 0 OttC VDfti:iot«t5o 

[0 0 5 4] ?&J£ 9 5 0 TC<0*sK$CSffb»H^v 

if •CK'ftffliaiff =5rvv * M a-ffcR 5 £®HbLT, i 

<o^^';a^5±tc-^bv'; 3>i*t44 i- ^ 

I5«Ifli7 nmgSti »K b ? 7*RifcR 6 OR* 

(±3 nmiSi^J. 

[0 0 5 5] *LrS5»e, V7> (S i HO <75 
#*£fflv>-t. imJS6 0 OtTCVDSl-ioT, 
JIv'J 3>^^c?'Sr^> j eM'^- blE®$-£l-9 b£4 5 

[0 0 5 6] ore. *BC7* M/y.Xf*JBflELfc 

firftv', 0 1 2 K^-tJ: 7 K-X^' J^- b^SSr^JiSt-f 
Zffimz? * b Uv* b 5 2 Sr^EE-fio 
[0 0 5 7] ^-Ot, :07 * b UvX h5 2ix^f 
v^vxJtLT, 'J y- h^ffiW*|-9 b-C-*-£> 

[0 0 5 8] ov>f, [Bj#lC7* b Uv* b 5 2*^y 

5 1 ss* >; f - v >j 3 vaffcttffcR 4 1 v u 3 va^bK 

^8^3 ti. CF4 + He+CBrF3+02 Orl'&Sft 

[0 0 5 9] -E-ogHH, 01 3i:^tiTi:. 
3 >afb&fl:R4 t^'b't* h^*^ffiSK3 1 fc-ttf 

^ua-fbus t k yfmtme tizz^xmfoz*-* 
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N0S«iSSr*«"f &o 
[0 0 6 0] o^C, ^^e'jy- 

«>F*6ft-e* 4 "J > * ili* 5 0 k e V , -f * 
VftXft 3 . 5X10 l5atoms/cm2 * >&A1" 

& 0 **>*S*. BC<JH1 3i:^tii(- «2i$^a 
OV-x lOfiilTKU'f^lli: LtMfrifiH- 

io [0 0 6 1] -frol, BHC^tiTC ^ICIK 

ffc'x'J 3VR*£ft:k + 4£«E*&ffl«*Rl 2*JBfl6 

Affiie«Rl 2«'J 7n-£5£fcT. a^#H^*-C, 
iSK 9 0 0 ICO&ftLSS-fi 1 * To ?t>i:. 01 5 \zm~t 

i ? k, £RE*JStt!tR 1 2 kssshlt** s >?? 

h*-;i/£$3Pl-£*:s!><07 * b l"v* b 5 3 ZWtfc-f 

[0 0 6 2] *LT, 7*H/v^l-5 3ix^fv/ 
7X^i:Lt3V^ b *-JH 3^11 5 iZTjrtZ n 
20 IZ&tf&o w<03 V? ? b*-^ 1 3 *Iit4/;*(?) 
xy^^ti, C2F6+H e +CHF3 <OrI.'£-$vf££x. 

-?-<0&. 7 * b U->*X b 5 3 £B£*i-£o 
[0 0 6 3] ov>t, 0 16 i:ftil ESWfl- 1 
4 b fcLtr)^-7At#3V^? b*-^l 3 1*1 £ 

U->'A b 5 4 — >BfiS;1" £0 

[0 0 6 4] -tOfc 7 * b iy-T^^fitfiifSrffl^-CE 
iMH14biX7fy/t4. ;ox7f/yii. B 
30 C l 3+CHC l 3+C l i+Wi<nigc.%%fe i i:3--J*->7 

lK*i-E*l 4«r«]Ri-*o iHCiot, El 11 : TP 
LfcMONO S ffl#*fls3i;»«tt J« * 'J b ? V * * J 

[0 0 6 5] C»a*tt^*fiwlElfc«a8] ogre :o 
««i:J:4MONOSja**flS5P»«tt>*y b7>v 

na^<4ffiw«-iEjai«asK*v^r, h2^seii 6i:t 

b v*^IBItR3 1 «:»JS+4Xfi«»fC* ") . 

[0 0 6 6] i-f, «i«)«jS*ffi«>»10«tiJ:« b v 
*iU«fikR«)»jSIfi*, H7*<bHl 1 fcfflfflLTR 

w-r * . 07 n^-r i 7 n*»#56« * >j ^ 

m®<Offim<o y 4 - *> b «*K 7 4 - ju KRjkR 2 «r» 
jS L, ^ * ') XT-RatKflMtRfbR 2 3 SrffM Lfc«," 

so [0 0 6 7] tLT, KftlftroS^*+^t 



(8) 



&ffl¥- 1 0-3 217 4 0 
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»a**r4v>, H8 KSri- J: ■> tc, mm*<2. 2 n D g 
***** 10««; ««O^ffiK3B«i-4 0 $ t> 

t (NH3) *H*«f-caffc»a*ffftv\ gi9tc^i-«t 
[0068] wraw«iia»ttK±j»t«M»«-^ 

*«*fflv»T, fifti 0 0 ot:©— BHt-a* (N 

20) ^x*H»+-r. s$H2o#^i^ K eg 

1 0 \Z7n+t 9 ic, 3 *Sf|:BMI:K3 OiEiIiK«5R 

[0 0 6 9] N2O #*#HJMi-c©fcSK.fc9 f.> 
*;Hfi*K3 1 14, 15 

y*> t'jy-F 9 b tmmm-t 
(±> i»iB©«i6:&tt©#i8i:iBii:T*4 0 

[0 0 7 0] o^ic, «JO«ai*te<o|S2fl3«KJ:* h 

>***8*«oi*.fiSigfc, mi, B9*.taTHio* 
WfflL-CKWi-*. H7»:^-fj;^jc, iMWM6Sl± 

<o**v xttmommv ? < - >v v m « k 7 * - *, k 
^ftn 2 l, * * m*®mzm&mm 2 3 it 

»*L*:«*-fi :: JTI1) nffaoaa* 
ft * ratt.a^ieoaiafrfi 1 * -5 „ 

10 0 7 1] fLT, «tt»fl-fll2 3*ft*L*:«. ft 
iE©#»it*fto»^0 j: 9 ^@ 8 Lfc v a >». . 

«*fflvi-c, ssiooo to-Kitztt (n 20) 

«"^»H»tfC, B#^2 OffrOfeafrfrv, @9l:ff 

«t 9 K**#g* io^ij m^-mmz -> 3 >ja< t» 
ffcK3*j&fcl-a. 

[0 0 7 2] twft, iI«?LT|WID7>7-T^-;ug« « 

1 0 0 0 t<oB*jMia*-c, b#m 1 0 

KftM3cogffi{c^^i; y ^->>; =7 >mitmm4 zwz. 

[0 0 7 3] io»a*iSi:j:,rt, K>*^»»flt 
3 Hi, lflB-eiigMf^aj; 

L*»h 3 1 OJiJiiiffljE^rjto^fc,,, so 
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[0 0 7 4] o^c, «IO«!jS3SrttO*3Off0»CX* h 
> * ^ffiSI^itlg £ , (a 8 £ j: 1 0 i f ijffl L 

'J ^m^nmUKDy 4 ->v K(WC7Y KKffcJR 

[0075] f Lt, in 8 izffi-fjL •) tcvv 3 >mm 
*»iB*«fcftfca*ff 4 iitcio, no izfji-r 

>affc»ffcBt3 *>±JB*Rj|f y 9 fyija 

>mmim 4\zLtzv>* >^mm 3 1 * jg^-r 4 c 

t**r*#4o 

[0 0 7 6] fl&0«ii*tto»4 0«tCJ:4 h 

>*;K6l»Kojg*Hi«., IB 1 8*€>IB2 0 let oT 

^fS&Ojgao 7 -f - ;u Kfg« 1 7 ^ - A vmtIR 2 
ms. L . > * X^giA ic^agEfbd 2 3 iM&Ltz 

[0 0 7 7] fLT, »*tflfEi:wa^#cfir*fk 
toa«:fTftv», H l 8 (C^-f «t 9 3Kfk-> U a >M 
3 >»ffcil 2 4 S:, Nil. l nmit,; 

T.m>bm®izmw LtztLttrnza^x* ms iz a or 

KWL£iei:|B|t||-c**jK Mt4->'j3>8f|;I 
2 4 OflWi*, 4jCBii L7tKa*tto»-&li 2 . 2 n 

[0 0 7 8] -»y»J3>aftit2 4*»K9 

5 0tffl7^7(NH 3 ) *H««fCaffcaa*1T4 
v\ H 1 9 -5 tCv'j 3 >fifk»fkR3 ^ffMt 

»C4* 0 ^^T% ty/7> (S i H 4 ) tSf (0 2 ) 
ttBS<fXtLTfflV'4CVDfti;j:DT, B2 0C 
iFf * 0 »C -Kffcv'J 3>JRi»i!)4r«SPBl5"; 3>^ 
-fkM4lS-, l. 2 nmSg^Jp: 3>Sffc®[fk 
ffi 3 9>±W\Z&1& L, -> «J 3 >fifka^K3 t 9JR*> 
3>»fk«4 1 fc*<bfc* h >*;u«|ftJH3 i 

[0079] «^^)o§^ii^ffi^;v^Tl2ll i^c, 
si etcioTKWL^isiratiiig^ff^ - 1 

^£•9, 0 l 7 C/f L/;M0N0 SM¥&#.*m$m.* 

[0 0 8 0] -©S^SCiorM^/^ Hi 7 
<0M0 N 0 S €n?> -y^ ^ »c«t 



(9) 



temW- 1 0 -3 21 7 4 0 
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,T4, h v * * «»R 3 1 1± . 1 ffl T (i B£ 

tjastetfftji'^v'J 3 vfi{fc»fbR3-e 

JHia***#L*V'WBlJ"J = >BEfbBl4 1 

t\ «rJEO#»jt*feKJ:oTf*?»*tfcHl«>MONO 

SSU^jg^fflf&tt^ •=£ 'J h 9 > >** * fc {Sl$t%%)Mfr 

[0 0 8 1 ] jy.±0«-Sit^SwHJ6J&!g.l±, ±tu 
Nft*.*I«)MONO SS^agti^SIHS; 1 •=&'.> ^7 

> * ? * ZWi&OM X't&W L , P f - + * ^ 
S!OM0N0SS*ilM*:?Fa«tt^*y h 7 

[0 0 8 2] [£W»W<OflUB»!J*fc«&K , H] 

> KiaS-fflv^TUt^i-Ao IWil'^-^O KH(±, 
££OT-C*>« h >*^«a«3 1 **v'J 3.>«ikR3 2 

*«ikii 3 1 *• -> u 3 >a<bBHbBt 3ti*';?f •> 'J 

[0 0 8 3] BlCiLft^^il^SNfl-^/H 
OMONOSiS^ift^WStt^'J j-7 -c 

OMR 3 1 Ji» v 'J 3 v&fkRfcSfb&S Lfcy "J 3 > 

[0 0 8 4] 1-&fc>*>, 02 1 izm-f i 3 ) 
*6*tR 3 1 1 fc W^EiS^ *-> ^ 3 >^<b 

SMbR 3its:ii:i | )- l oiE?Li=**i- 

awns**, w-it->'^^W3 2«t (ft 

3. 8 e V) £ I}**** (ft 3. 3 e V) i44. * 
[0 0 8 5] SfcK, tS6*l±Mllt4^-C.v^, 

afkK5 ffiitr h 3 i t>*'jafkR5 

t w#s & «t if * * ') afbR 5 1 v -j -rmm 6 1 <r>m- 

mm 3 io^tu aitR 5 1 <o%-w&m *»* y ) •» * 

lWWSii. SMft-rjrrvV 3>KfbR3 
<<fcoT. f-^iSM*«FttOfiT<:l»Jh-r*ii:*«"C 
[0 0 8 6] -O^miix h >*JMg*$IK3 1 
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R5 fcO^ffijfifS^v'J 3>BE{kKi: Lfc»£-C(>|S|» 
•CfeS, p*-**;HI<*)MON0 S 82**^*1 

T £ P» lh-r 3 i: frX # & o 
[0 0 8 7] -Tfc:b*>. f-*«*F#ttO 

v > f g »x.aBEOie]± t r- 9 «J##ttO|S] 

[0 0 8 8] o?i:, @22 
*»e>ia2 4O4f-ttl2«:ffl^-CSiW-r* 0 H 2 2 i±, 
^OSii^telci (JfttLtMONO SBl**flt^»35 

MONO Sffl i l L 2i[# : ^ffi5&14- >< * 'J h7>v*7.^W. N 
+ % ivm. > 7 V v ^ ^ O*-&<0fl! $E<75# § }&x.!tf -e?r 

[0 0 8 9] 12 2<7>ra«<7>*£&^ ! $t£E]l±. 7*°^ 
20 7 V t L, ««iKli-/D* r 7A^M«:*t«C-C 

Wgg'ft** A V t ht-^LTis *) , f7-OitXt:i*L 

LSv»«WE«>fiTlfcf^*^^7-^-CStLrv»4 0 :i 

[0 0 9 0] EI 2 2 IctfI" h > ^ ;u«fe^K**v 

>; 3 vejfkR (la^oen-r-^-r) o^-g-is ^ ^ •> *j 3 > 
u ii m* »r ^ -3 f v »a 0 

[0 0 9 1] ^<7)^*B$H* f ft < t v»d P»^l±, 5fe 

[0 0 9 2] *<7>tz*>. «&Ot£*a*-Cli, fft'*B#^?: 

CJ:9i*U jE7Ll-* : f-r*^«r1g;T^-ti:'&i:v^^ 
S75 r i: fbtLTv^. -T^^'*>, 1212 2 i:=ft,ft«^° f 
h -C-^-t £ 9 , J- > * JU*§»K * v "J 3 > ft{bl!4> 5> 
y'J 3 vfl{bMfk«»=aJi*-i:KJ: 9« 
**|fij±Lr*iJ, MONOSSJ+ifl^aSttX'J h 

so [0 0 9 3] hvfcAilftaKfrv'Js^affcSffcKfctt 



(10) 



ftffiW- 1 0 - 3 2 1 7 4 0 
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[0 0 9 4] ^Oi^lc, m*ffl©#§&*#g*fi± 

* «»»ttom±ai#«- 0 2 3 H «t t>*H 2 4 £fflv>Tift 
[0 0 9 5] I23ti24l±, VMlzit b > 

§ (Decay rate) ^Ltv^ 0 ^f-^^ft ro 
[0 0 9 6] §2 3li^^AU:ti&*io# tt 

[0 0 9 7] *»9i-ei4, H2 10i*^-/<>KH 
tt. JH»L7t«^?,ja/ > :KES65";3>aifi : jRi : |B| 
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[0 0 9 8] 12 4l±IE?L^^AL/c«*ffl!lw# tt ^^ 
[0 0 9 9] H2 10x^;^-A->Ki 

loioo] wcoi^ic mifflijoiifs^^f^^^ 

«±K< LTiE?LOifi*#;«KiBI^fl!)a»tt^4<-t-4c 



[0 10 1] 

IfMfiTft^i^, 

7-'- ^ &ff «&,»rft < iIof _^ 
[Hi] cwa«»cj:«J|ii»#^a3g tt ^ Je i; h9>y 

* * v-nmm.<7>&i£m.<vmmi*i-ma:(t)% mm 
la 2 ] hi t-^ uz:^*fl^a«tt > tuh7> 

IH3] Wt<*OISS:Bl^-i-4 7 t ai)0a|SCW!5 . WB j 

H"C£>.& 0 

[us]. rai:<*oig«:Bi«i- (&Jti60 | gstfl&4WHf 
mr-$>z 0 

BIT**,, 

[H8] rat<^©IS*W«i-4fcji,oSKtt ! Sr»fiB 
[B9] Hi:<*oi8*|llBt4<:*OflKfiSS r |fiB 

EH-C££ 0 

[Hi i] rat<*oxe*siw-rs^:*o«s:fl«j&iBf 
[Hi 2] mtKxnjL&itw-t&tztboaatokxi 

[HI 3] Wi:<*OieSrBl^i- ( 5fcK > o«iCfl«i«:|6f 

[HI 4] Wi:<*OIStBlWi-«<:K>o«SCW4rlBf 
40 MHT-** 0 

[HI 5] raii<*Oie*tt^+4^ ii> o«iCW4:|8f 
[HI 6] Ht<*oiiiR^ t £fcti>0£jttt&Br 
[HI 7] wOfcWKJi^fcfl^satt.**,; ^-^ 

[H 1 8 ] H 1 7 LfcJMWMW&tt* *>) by> 



(11) 



*MHJ¥ 1 0 -3 2 1 7 4 0 
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[1119] mt^oiafcttE+afc*^**^* 
[i2o] iBit<*oig*RtH-r*fc«)o*aw*»f 

[EI 2 1 ] iOHt:±4#i|^tl^tt^*'J 

<T>m\A (AVth) W*M«Ftt*r^i-illH-C**- 
[12 3] :^i:i4MONO SSl^&ft^iS&te 
^ ■£ 'J h 7 > v A ? £ Kf©MO N O S 

ft** 'J h 5 >5>* *«##tt«> 

[G9 2 4] Cfl5»WHi4MONOSffl*ilMW:a«14 

[HI] 
B 



H 9 '& 31* M 




13 10 11 13 



[ID 3] 
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[B2 5] '^(OMONO Si«WISM>*'J Y 
7 y ->* 7. 9 <offiM £ Tpl-fe&ft & W B B -C * h c 
[02 6] &#<OMONOSS¥&tt*«%t$^'J b 

i : 2 : 7 -f - ;u Kg&f fcR 

3 : ->';^>gftKftK 

4 : «*'J 'J = >fflftBSft^ 

5 : **»;ftftR 6 : hvft&itK 

6 ■. **<)mmm 9 ^^'jy-n® 

9 b -.^^e'jr-F ttffittfl- 

1 0 : v-* 11 : > 

1 2 : #^K^fflif6^^ 

13 in'/^n*-^ 14: SHIS. 

2i:/<? KRffcR 22 :•>«; = v-M h 9 4 KR 

2 3 : WSttfcR 2 4, 3 2 : -> ') 3 >mm 

3 1 : b > * fl'teiSR 

5 1, 5 2, 5 3, 5 4 : 7* h Uv* h 



[12] 



22 




(12) 



ftfflW- 1 0 - 3 2 1 7 4 0 



[13 8] 
24 




&m*- 1 0 -3 217 4 0 



[HI 6] 




32 



[017] 



8 




[0 2 2] 



O '/P >tfH£BL 




ix io" 6 ixio" 4 1X10" 2 1X10° 



[HI 2 6] 




(14) 



«BB¥ 10 -3 217 4 0 







[1212 3 ] 
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